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@ Method of and device for positioning electrical and or electronic components on a substrate. 

(st) A method of and a device for the mounting of electrical 
amJor electronic components on a substrate. The compo- 
nents (5) are presented at a pick-up position .n a fixed, 
invariable pattern, preferably in a row. are simultaneously 
picked up in this panern by a number of transfer devices (21), 
are simultaneously moved to their mounting positions over 
the substrate (1). During this transfer they are moved mio a 

modified pattern with respect to one another which deviates 

from the fixed pattern and which corresponds to the desired 

pattern in which the components are to be positioned on the 

substrate. The transfer devices are programmed by means of 

exchangeable program plates ^71). 
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"Hetliod of and device Tor positioning electrical and/or 
electronic components on a substrate". 
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The invention relates to a method of positio- 
ning electrical and/or electronic components on a substrate, 
in vhich a number of components is simultaneously trans- 
ferred from a pick-up position to a mountin,^: position in 
order to be positioned on the substrate. 

The increasing miniaturization in the electro- 
nics industry has given rise to the development of plate- 
shaped or block-shaped components devoid of connection 
vires, that is to say, components vhich do not comprise the 
conventional comparatively long radial or axial comiection 

These components Av'ithout connection vires, also 
refei^red to as 'chip-type' components, either comprise 
contact areas on opposite faces or sides, such as capacitors, 
resistors, coils, or short connection studs, such as diodes 
and transistors. The components are arranged on a substrate 
comprising a track pattern, glue or solder paste being 
locally applied to the track side thereof. The components 
have dimensions of the order of a fev millimeters, for 
example, 3-2 x 1.6 mm. In viev of the small dimensxons of 
the components and the density of the track pattern, the 
components must be very accurately positioned vith respect 
to the tracks on the substrate. 

A method of the kind set forth is knovn from 
U.K. Patent Application 20 25 910. According lo the knovn 
method, tlie components are presented at the pick-up posi- 
tion in the same pattern as that in vhich they are to be 
positioned on the substrate. This pattern has to be adapted 
to different substrates. This knovn method is very dependent 
on the substrate and on the product and is not very flexi- 
ble, vhich means that it is difficult to adapt the method 
to different substrates. The conversion times are compara- 
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tively long. Moreover, tlie components cannot be presented 
from a s tr i p- shaped package like a tape, because the 
necessary space is not available. 

The invention has for its object to provide an 

5 improved method according to which the components are picked^ 
up, transferred and positioned on the substrate in a simplej 
quick and acciiraxe manner. 

This object in accordance with the in\enxion is 
achiG^'Gd mainly* in that the components are presented at .J 

10 the pick-up position in a regular pattern with a regular 

pixch bcT\:een comnoncnxs and are picked up in this narrern, S 
t}ie pic)<cd lip c o:npo en "L !i , prior to tlieir positioning on the % 
5ub5Traie, bein^7 displaced with respect to one anoiher and 
arranged in a niocified pattern and ultimately being position^^ 

15 ed on tlie substrate in the modified pattern, which deviates i 
from the regular pattern of the components in t}ie pick-up 
position and which corresponds to the desired pattern of the 
components on t]:ie substrate. 

Using the metliod in accordance with the inven- 

^0 tion, components can be presented and picked up in a simple 
pattern v.-ith a minimum pitch between components. This 
pattern is permanent and remains unmodified, e\^en for the 
positioning of the components on substrates comprising 
different track patterns and having different dimensions. 

25 The traiisfer of the components is performed very efficiently, 
because tl^e transport time is used to arrange the components 
in tlie desired pattern. >ioreo\'er, dvie to the permanent 1, 
unmodil'ied pattern in whicli tlie components are presented, j 
comiiion dc\-ices, f cr example, the device for the feeding and | 
30 presentation of the c o;r.ponen t s , the de\-ice for xhe transfer f 
of the components and other de\'ices can be simply designed ^ 
as a standard mechanism, regardless of the dimensions of the j* 
substrates and the track patterns. The components are | 
positioned on th^e substrate either in rapid succession or |' 
2^ group-wise, but preferably simultaneously. |" 
A preferred embodiment of the method in accordan- • 
ce with the invention is characterized in that during their i 
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transfer to the mounting positions the components are 
displaced over the equal distances alone straight 
parallel patlis in a first stage of movement and are 
subsequently displaced over different distances in a 
5 second stage of movement. In the first stage of movement 

the components can be subjected to a common operation, for 
example, simultaneous alignment ; in the second stage the 
components are arranged in the desired pattern. 

In a further preferred embodiment of the method 
10 in accordance with the invention in the second ^tage of 

moACinent the components are positioned ind eperid en t 1 >- o 1' one 
another in a direction extending t r an s \- er s e 1 y cf-.iie ircinif- 
port direction. In this vay a small overlap 01' tlie positio- 
ning zones of the components on the substrate xn the xrans- 
15 \-erse direction can be obtained. 

In a further preferred embodiment oi' i]:ic n5et":iod 
in accordance th the inA-enxion components are presented 
in a line-pattern in the pick-up position. In t]:i5 emlcdi- 
ment , the components can be presented and pickevu \:p in the 
20 simplest manner, for example, in one row. 

A further preferred embodiment of tlie metliod in 
accordance vith the invention is characterized in that a 
fixing medium is applied to all tl^e components s 1 m u 1 t :in e o u s - 
ly on the paths of the first stage of movement of the 
25 components As a result of the direct application of tlie 
fixing medium to the components on said paths, the same 
simple device can be tised for tlie application of a fixing 
medium to components to be positioned on diffci^ent sub- 
strates. For the fixing medium, glue, a glue c o;r.pone ji t , an 
30 activator, solder paste etc. can be used. 

With the method in accordance wi tli t}ie in\'ention, 
substrates can be provided vith components in a £ist, cheap 
and reproducible manner, the transport paths of the compo- 
nents being comparatively short and mainly rectilinear. 
35 The inventinn also relates to a de\-ice for per- 

forming the metliod, comprising a frame, a transfer mechanism 
with pick-ups, a drive mechanism and a carrier for a ,\ 
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substrate; the device in accordance with the invention is 
characterized in that the transfer mechanism comprises a 
number of transfer arms, each of which comprises a pick-up, 
said transfer arms being coupled to a common drive element, 
5 being slidable with respect to one another in a common 

guide, being displaceable between a pick-up position and a 
mounting position, and cooperating with abutments which 
define the pick-up position and the mountin/^- position of the 
individual transfer arms. As a result of this combination 
10 of a number of transfer arms vhich are slidable witli respect 
to one another by a common drive element, a coiiipara r i ve I y 
simple and compact consrruction is obtained, 'ilio deAice in 
accordance vith the in\'ention offers a high production rate 
for a comparatively lev investment. 
15 A preferred embodiment of the device in 

accordance vith the invention is characterized in that the 
common guide is formed by a carriage which is coupled to the 
dri\-e mechanism and ir whi di rhe Transfer arms are 
slidably supported. The slide permits rhe simple and 
20 efficient common displacement of all the transfer arms 
simultaneously as well as relative displacements of the 
transfer arms vith respect to one another* 

Another preferred embodiment of the de\'ice in 
accordance vith the in\-ention is characterized xn that at 
25 least the abutments A^-hich define the mounting position of 
tlie transfer arms are proA-ided on an exchangeable program 
plate vhich is common to all tlie transfer arms. >;Grelv 
by exchanging tlie program plate, the device can be very 
quickly and simply converted and adapted to the inouiiting 
30 of ccniponents on different substrates. Tlie mounting posi- 
tions of all the transfer arms are laid down in ihis 
program plate by means of the abutments • By simply exchan- 
ging the program plate, the mounting positions of all 
transfer arms can be simultaneously changed. The abutments 
on the program plate may be fixed, in which case the program 
plate contains a fixed program, however, the abutments may 
also be adjustable, in which case the abutments can be 
adjusted off the de\ice. For the mounting of components on 
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dirrerent substrates, different program plates can be 
stored, one for each substrate. 

Xn another preferred embodiment of the dev.ce. 
accordance vitb the invention, the abutments vbich .efine 
..e picK-up potions of the transfer arms are per.anen I. 

a reEular pitch. As a result of 
arranged on the frame vith a regui 

thi. step, a fixed, invariable pick-up posicion .s 
defined for each transfer arm regardless of the n.o.nt.ng 
position of the transfer arms and regardless of the various 
„ program plates. Xn the ptcK-up position of 

arms, the positions of the various picU-ups coanc do > 
the pick-up positions of the components to oe p.cKod .p. 

X„ another preferred embodiment of .he dcv.co in 
accordance vith the .nvent.on, a small transverse =i^P-'- 
« ment of the pic.-ups is possible .„ that the program p e 
compr.ses guides for the positioning of the trens.e .rm 
and the ptck-ups in a direction extending 
the direction of movement. As a result of such po = 
of the pxcU-ups, some overlap of the components on .ae 
.0 ,,bstrate can be realized, vie.ed in the direction .ran- 
verselv of the slide movement. 

..nother preferred embodimenx of the dev.ce xn 
, ^-ith the invention is characterized in thai eacn 

accordance vitn rnc j. , ^ n-.TcUar- 

guide connects an abutment on the program plate to a cat , or 
Element at the entr. side of the program p.a.e, the catcher 
elements be.ng arranged .ith a regulur pitch, .eltab e and 
accurate guiding of the transfer arms and hence o. t..e 
plCr-ups L thus obtained from the entr. side of the Program 

, . ^ .-i.-irl^ defines the mounting position- 
plate to an abutment vhich doi int 

in another preferred c.bodimont of the oevtce 
in accordance vith the invention, each of the ^"^-^-^^^ 
on the transfer arms comprises . projection for coope «t.on 
t,.ith the program plate. Because the picU-ups define the 
Ultimate positions of the components in their — - 
position, the most accurate positioning of the components 
Obtained b. the direct cooperation of pro.ram plate and 
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A Ti^rther preferred embodiment oT the device 
in accordance with the inventirm is characterized in that 
each pick-up comprises a suction tube vhich is rotatably 
supported in a housing and which iscoupled to a pinion 

5 meshing with a toothed rack which is cooperable with an 
abutment on the program plate for rotation of the suction 
tube. As a result of these steps, the program plate can be 
simply used to obtain a rotation of the suction tubes and 
hence a rotation of the components picked up by the suction 

10 tubes, about a yjcrpcndi cular axis- 

A final preferred embodiment of the device in 
accordance vi th the invention is cliarac t er i z ed in that it 
comprises a mechanism for applying a fixing medium to the 
componer.ts, said mechanism comprising mainly an elongate arm 

IB vhich comprises a number of stamps, said arm being dis- 

olaceable between a rest position in which the stamps can 


pick up a quantity of fixing medium, and an operating 
position in which the stamps can be brought into contact 


with the lower sides of the picked-up components. 
20 This simple mechanism permits application of a 

fixing medium to all the components simul taneousl>- , 
specifically, to the lower sides of xhe components, whilst 
the components are still in the same simple pattern in w}iich 
tiiCv have been picked up by the pick-ups. Because this 
2^ pattern is independent of the substrate, the described 

nieclianism is not limited to a gi\en svibstrate or given 
track pattern, so it need not be exchanged when t program ]^ 
plate is exchanged. 

An embodiment of the method and of tlit appara- 
30 xus according to the invention A^-ill be described iii detail 
liereinafter with reference to the drawings. 

Figure 1 shows diagramma t i cal ly an apparatus 
for mounting electrical and/or electronic components on a 
stibstrate. 

35 Figure 2 is a diagrammatic longitudinal sectio- 

nal side view, taken along the line II-TI in Figure 3, of a 
transfer device in tlie pick-up position, which t:pansfer 
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device Torms part oT th.e apparatus shown in Figure 1 . 

Figure 3 is a sectional viev of the transfer 
deA'ice, taken along the line III-III in Figure 2. 

Figure k is a secrional viev of the transfer 
5 device in the mounting position, taken along the line IV-IV 
in Figure 5. 

Figure 5 is a sectional viev oi rhe transfer 
device, taken along the line V-V in Figiire 

Figure 6 is an underneath viev, on enlarf^eci 
10 scale, of a part of the program plate, laken along rhe line 
VI-A'I in Figure 7- 

Figure 7 is a sectional viev of The pro£:rain 
plate, taken along the line VII-A'II in FigLire 

Figure 8 is a sectional vie^^' of a part of a 
15 pick-up, taken along the line VIII-\'III in Figure 9. 

Figure 9 is a partial cr o s s-ae c t i onal viev of the 
pick-up,, taken along the line IX-IX in Figure S. 

Figure 10 is a longitudinal seciional \-iev, 
taken along the line X-X in Figure S, of ihe pick- up. 
20 Figure 11 shovs diagramma t i cal ly a mecl:anism 

for the application of a fi>:ing medivim. 

Figure 12 shoA^-s a part of the niechanisni sli o^N-n 
in Figure 1 1 . 

The reference nuineral 1 in Figure 1 denotes a 
25 substrate, for example, a pr in t ed- c ir c u i t board vhcse lover 
side has already been pro\'i<Jed A%'ith c on^*Gn t i onal coinponcnts 
3 having lead-outs vliich are arranged in lioles in the sub- 
strate. A large number of furtlier components 5 vliicii are 
very small and \v-hicli do not ha\-e lead-outs have to be 
30 mounted on the top si tie of the substrate. The dincnsioiis 

of this type of component, also referred to as a ''chip", are 
of the order of a few millimeters and the components must be 
very accurately positioned on the substrate vith a Aery 
small spacing betveen them. A frequently occurring size is 
■^^ 3.2x1.6 mm. The substrate 1 is supported by a substrate 
carrier 7 '^v'hich comprises positioning elements 8. The 
components 5 be positioned are packed in tapes 9 pro\-ided^ 
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with sprocket holes, the components being loosely 
positioned in openings in the tapes which are closed at 
The lower side by a lower Toil and at the upper side by aj 
cover Toil- 

5 A number of such tapes is wound onto reels 1l] 

in a holder 13. The number of reels present in the holder| 
13 depends on the requirements. Thirry-two reels is a 
customary number which can be rotatably arran^jed in the 
holder 13 at two levels. The tapes 9 extend from tlie reel| 

10 11 to a ceA-ico 15(not shown in derail) for feeding the 

tape:= ro a gixen pick-up position P. In the present embodij 
trient , this device lias a 32-fold c 031 s t ru c t i on , so tliat 
di:rin^3 eacli cycle thirty-two components 5 are presented. 
The components 5 are removed from the tapes 9 and are 

15 transferred to the substrate 1 by a transfer device 21, 

transfer device 21 mainly consists of a frame 23, ^ transi 
mechanism 23, a drive mechanism 27 and the already des- 
cribed substrate carrier 7. These parts are mounted on a 
frame 2S, 

20 Tlie transfer mechanism 25 comprises a number 

transfer arms 29 equal to the number of components to be 
simiil taneously transferred, which amounts to thirty-two it 
the present embodiment. Each transfer arm 29 comprises a 
pick-up 30* The transfer arms 29 are independently slidab] 
25 in a single coiimion carriage 31 which is itself movable in^ 
reciprocating manner in the G^ame 23. The carriage is drivi 
by the drive mechanism 27 which is shown in Figure 1 and 
which comprises a motor (not shown), a cam disc 33 and a 
leA-er 33 with a cam-follower roller 37. The frame 23 mainJ 

30 consists of two side walls ^1 whd.cli are shown in Figure 3f 
The carriage 3I has a tubular form with a rectangular cro^ 
section and in its reciprocating moxement is guided by 
rollers U^' which are mounted on the sides of the carriage- 
and whicl: run along two rails ^5 which are secured on the: 

35 inner sides of the side walls ^1 and which freely project; 
from the fi-ame 23. beyond the carrier 7* Tlie carriage 31 isl 
thus froelv movable between the side walls hi. In the side 
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of the upper and lower vails of the carriage there 
provided parallel grooves 4?, thirty-two grooves in each 
wall in the present embodiment. These grooves hi serve to 
guide in a sliding manner a corresponding number of transfer 
5 arms 29 in cooperation with ball bearings U9 and sliding 

blocks 51. The ball bearings ^^9 . one at the top and one at 
the bottom of each transfer arm. ensure that the transfer 
arms are supported without play at their rear ends. As a 
result of this supporting, the vertical position of the 
10 transfer arms is maintained. The sliding blocks 51 are 

so proportioned that some play exists between the Tran:=-fcr 
arms 29 and the carriage 3^ in the transverse direction, 
the transfer arms then pivoting about the ball bearings 
k9, which define vertical pivot axes. At its end remote from 
15 the frame 23 each transfer arm 2? comprises a pick-up 

which comprises a suction tube 53 in the preseni embed a >nen t . 
The suction tube 53 is movable in the vertical direction 
(Figure 2) by means of a piston 55- Each transfer arm -JO 
comprises a compressed-air duct 57 which is connected via a 
20 flexible tube 59 to a compressed-air source and which 

commtmicates with the space in the respective pick-up 30 
above the piston 55- Also, in each transfer arm 29 there is 
provided a vacuum duct 6l which is connected to a vacuum 
source via a flexible tube 63 and which can be made to 
25 communicate with the respective suction tube 53- The suction 
tube is maintained in a neutral position as shown m Figure 
2 bv means of a spring 65, acting on the respective piston 
55, the respective transfer arm 29 then being in the pick- 
up' position and ready to pick-up a con^.ponent 5 present in 
30 the feed device 15- In this position, a projection 6/ on t].e 
top end of the respective pick-up 30 abuts' against an abut- 
ment bar 69 which is provided with recesses 70 (Figure U) and 
which acts as a multiple fixed abutment. The reference 
numeral 71 denotes a prograrr. plate vhich is arranged on the 
35 frame 23 in such a manner as to be exchangeable and which 
comprises stops 73 vhich are cngageable by the projections 
67 on the pick-ups 30 to halt the transfer arms 29 in the 
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mounting position shown in Figure U» As is shown in 
Figure 3 the program plate 71 is accurately positioned with 
respect to the Trame 23 by means of locatinf^ holes 75 which 
cooperate with locating pins 77. The program plate 71 
rests on two elongate supports 78 which are mounted on the 
side walls ^1 oT the frame 23. Figures 6 and 7 are an 
underneath view and a longitudinal sectional view, respec- 
tively, on an enlarged scale, of the program plate 71 with 
the locating holes 75 and the stops 73, The program plate 
comprises a plate-like body 79 which is prox'ided wi ili bores 
8l in wlixch tliere are secured abutment blocks 82 proA-idcd 
wiTli the ^tops 73. its entry side which is remote from 

The frame 23, the program plate 7I comprises a row of spaced 
catcher elements 87, between which are formed funnel-shaped 
guide slots 88. Leaf springs 83 which act as flexible guide 
elements are secured at one end in the guide slots S8 by 
meanr-- of pins 83 which are .eacli provided wi rh a dx) t . At the 
cTher end, the leaf springs 83 are secured m the abutment 
blocks 82. The program plate 71 is clamped on the stipports 
78 by means of clamping elements 89 which can be readily 
detached and secured. The guide elements 83 coo}:>erate with 
tiie projections 67 on tlie pick-ups 30, each projection com- 
prising a slot 91 for this ptirpose. 

Figures 8, 9 and 10 show, on an enlarged scale, 
the upper end of a pick-up 30 with a b\is)i lOl whicli is 
rotatable in the housing 103 of tlio pick-up and wliich is 
coupled to the stiction tube (not shown). The liousing 1 03 
ha? an elongate c r o s s - s e c t i on in the lateral dii'ecrion. The 
bush 101 is coupled to a piiiion IO3 wliicli rneslies with a 
toothed rack 107 which fox~:T]s part of a slidii:" element 109. 
This sliding element is slidably supported on the housing 
103 by means of a cap 111 on which the projection 67 with 
the slot 91 is formed. The pinion 1 05 is located between 
the ho'-ising 103, '^^^o sliding element 109 *'^nd the cap 111. 
The end faces 113 and II5 of tlie sliding eleineiit 1 09 act 
as abutment faces. 
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Figures 11 and 12 diagrammatically show a 
.echanis. 121 for applying a fixing mediu. to the lower 

^ to be positioned. Tliis 

sides of tine components xo h 

,„ec„a„i=n, comprises .ainly an elongate a.n, 123 .hich can 
,..u„g between a rest position (denoted by solid lines in 

,0 and an operative position vhich is denoted by 
broKen lines. The ar„, 123 carries sta.nps ,25 -hich are 
arranged in a row and the number of wbicb ec,.als the n.,™ber 
of components to be positioned in one cycle. Tbe .ecbn„i.:n, 
121 furthermore comprxses a sxaTionar> ea b 
127 vhich contains a fixing mc 


° ^ icdium 129. The -vin.-iuf: ..o-. c- 


.enxs of the arm 123 can be derived frorn xhe dr.ve n,e <. . ..n . s.n 

.hich is diagra..a.ically shovn in Figure 1. The reference 
^umeral 15 denotes .he feeding device vhxch feeds the 


n 

^5 components vo be posi-ti 


oned to the pick-up position P. In 

the rest position, 


the arm 123 vi th the scaops 125 is 


20 


.uwrged in the fixing medxum 129 ^ xhe container 

During the displacement of the arm 123 from the rest 

.o.= ition to the operative position, the stamps picU-up a 

ouantitv of fixing medium, contact the lover sides of the 

:.ationarv components 5 vhich are supported by the picU-ups 

^O, deposit a quantity of the fixing medi... on the components 

1 ^ rbeir re-t positions. The location of ilie 

and return to tneii le-u 

nechanism 121 is shovnx diagrammatically in Figure 1- 

The cvcle of the transfer device vxll nov be 
" ae.cribed in detail. First, all thxrty-tvo transfer arms 29 
vith the thirty-tvo pick-ups 30 must be brought to thexr 
pick-up positions. To this end. the carriage 31 moved 
xovards the abutment bar 69 by the drive mechanism 27. The 
30 sliding bloc-KS 51 .ixde in the grooves .7 of the carriage 31 
.-ith an acctarately defined friction. The friction xs adjus- 
ted to a value such that vhen the carrxage 3I is driven, the 

• ^ i- Hovf^ver as soon as the pro- 
iransfer arms 29 move vi th xt. Hove^cl, 

.ection 67 on the pxck-up 30 of a transfer arm 29 contacts 
35 ;'he abutment bar 69, ^^-^ transfer arm and picU-up remaxn 

stationary vhile the carriage 31 continues its movement, the 
;espective sliding blocks ,^ and ball bearings ^9 rcmainxng 
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stationairy in the respective grooves 4? in the carriage, 
31 during the movement oT the carriage. 

During the displacement of the carriage 31 to 
llie pick-up position, the transfer arms 29 move Torvard 
until all the pick-ups 30 contact the Tixed abutment bar 
69 through their projections 67, so that they are stationary 
in their pick-up positions. The projections 67 and the 
recesses 70 in the abutment bar 69 are so shaped, propor- 
tioned and adjusted that in the pick-up position of the 
transfer arms, the centre lines of the suction tubes 53 
pass Tlirough the pick-up points P of the components arranged 
in trie pick-up position (Figure 2). Subsequently, the 
suction tubes 53 are moved do^cnvards by compressed air and 
r]ie components 5 ^J^re picked up and held by the suction tubes 
53* coAv'hich are connected to the vacuum source. Afterh 
interruption of the compressed-air supply the suction tubes 
are raised again by the springs 65 and the carriage 3I is 
mo\*ed backwards by the dri\'e meclianism, the transfer arms ?9 
being taken along with the carriage and the pick-ups 30 
thereby moving back as far as the entry side of the program 
plate 71- All the pick-ups A%-ill have then completed a first 
strtge of nio\*ement. Along straight parallel paths and o\-er 
equal distances. At the entry side of the program plate ^^ 
there are provided tlte catcher elements 87 vhi ch form the 
funnel-shaped guide slots 8S Achich lead to the adjacent ends 
of the flexible g\iide elements 83 (Figure 6). The other end 
portion of each guide element 53 is secured in an abutment 
block AN-hich b>- means of tlie associated stop 73 can halt 

a pick-up 30 in a mounting posi^tion vliich is exactly- above 
the placement area of the component to be positioned on the 
substrate. The projections 67 on the pick-ups are guided by 
the funnel-shaped slots 88 onto the guide elements 83? with 
the guide elements engaging in the slot 01 » the projec- 

tions 67, and follow tlie path of these elements as far as 
tlie stops 73, A%-here the transfer arms 29 are halted by 
engagement of the projections 67 on their pick-ups 30 with 

the stops 73* The pick-ups Avill haA-e then completed a second 
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stage of movement B. with or without lareral displacement 
and over distances which may or may not be equal. 

When all the pick-ups JO have reached the 
stops 73, the suction tubes 53 are moved down again by means 
of compressed air and the components 5 are positioned on 
the substrate 1 after destruction of the vacuum in the 
suction tubes. Subsequenxly , the suction tubes arc raised 
again. Finally, the carriage 31 is moved forward again until 
all the pick-ups 30 again contact the fixed abutment bar 69. 
0 In a practical embodiment of Uie device for the 

simultaneous transfer of 32 co.,ponents, the transfer mecha- 
nism comprised 32 transfer arrr.s 29 and a pro^^ram plate 71 
with 32 guide elements 83 and 32 abutment blocks H2. The 
pitch, i.e. the distance between centres, of the grooves hi 
15 in the carriage 3I and of the transfer arms was 10 mm. The 
components were presented xn one row w3 th a pitch of 10 mm. 
The width of the transfer ar:.s and the .hickncss of the 
pick-ups was 5 The pxck-ups had a possible lateral dis- 

placement of 5.5 mm in one direction. Therefore, each pxck- 
20 up could cover a field having a vxdth of 11 mm. The carrxago 
31 had a maximum useful stroke of 210 mm. Using this device, 
substrates having maximum dimensions of 120 x 321 mm could be 
provided with components. The duty cycle amounted to 2.U 
seconds. The maximum production rale was :.S , 000 components 
25 per hour. The positioning accuracy amov.nted to ^ O.O5 mm. 

In the embodi.nent shown (Figure 1), the compo- 
nents are supplied in a tape. However, the co.nponcnts can 
alternatively be supplied in any other suitable manner, 
for example, in magazines or in bulk; xt is necessary only 
30 ,hat the components are presented in a fixed pattern xn the 

pick-up position. 

I^en pick-ups of the construction .-hown in 
Figures 8, 9 and 10 are used a rotary m-. emont can be 

,arted to the suction tubes if -^ o.ation of the relevant 
ponents is desirable. As is shown diagrammat i cally in 
Fi.-ure 7, the abutment blocks 82 then each comprxse a second 
abutment II7 for cooporatxon with a. abutment face 113 on the 
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sliding element 109 tlie respective pick-up 30 in 

order to eTrect a. rotational movement oT tlie pinion 105 
and hence a rotational movement oT the suction tube oT the 
pick-up. In order to give a choice of rotary movements of 

5 the suction tubes through an angle of 90^ ^ 1 80° or 270^, 
suitably adapted abutment blocks can be mounted on the 
program plate. The suction tubes can each be arranged to 
rotate against the force of a spring which serves ro return 
tlie sucx-ion tube to the starting position. The suction 

10 lubes can a 1 1 erna t i \e 1 y be arranged to be returned to the 
^iartijig position hy means of further abutments on the 
abuiinent bar 69 which further abutments, like the abutmenis 
117 on the abutment block can each cooperate with an 

end face II3 of the sliding element IO9 of a respective one 

1- of ilie pick-ups 30- 
Th e substrate can be locally provided ^v'ith an 
adhesi\"e in known maimer, for example, glue, solder paste 
etc- ]Iowe\er, this requires a special tool such as a silk- 
screening device or a multiple stamp which is adapted to 

?0 the pattern of the substrate. E;n- applying the fixing medium 
to the components by means of the mechanism shown in Figures 
11 and 12, the fixing medium can be simply and cheaply 
applied. Tliis mechanism is not limited to a Q±\-Qn substrate 
and need not be excliaiiged. 

25 In the described enfcodiment, the fixed abut- 

ments AvlTich define the pick-up positions of the pic]v-ups 
are pro\'ided on a single abutment bar. 0b\'iousl\-, indi\'idual 
fixed abutments can a 1 1 e rna t i\-e ly be used. 

The de\'ice described comprises pick-ups A%'hich 

30 comprise suction tubes. Ho^re\-er, grippcrs or combinations of 
a suction tuble and an alignment gripper caii al t erna tivelA- 
be used. If necessary or desirable, the components can be 
aligned after pick-up, indi\idually by means of alignment 
grippers or together by meaiis of a suitable device. 

he program plate comprises flexible guide 
elements. I^igid guide elements such as grooves or ribs can 
alternatively be used. 
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Ultimately, Tacilities can be provided to test 
whether or not all the pick-ups have indeed picked np a 
component, so thar any missing component can be supplied 
independeji t ly . During the displacement of the components to 
5 the mounting positions, the suction tubes remain connected 
to the vacuum soiirce. At each suction tube llie vacuum is 
iiiGasured. If the facuum in any suction lube is below a 
gi\'en le\el, it is assumed that no component is attached to 
that suction tube and the suction tube will not perform a 
10 vertical stroke for the positioning of the componeni. For 
thiif purpose each suction tube comprises an e 1 e c i r o j j i c a 1 ly 
controlled valve w^hich is capable of admittin,^: ihe coinpi-cs- 
sed air i or the vertical stroke. After the otlic-r -ruction 
tubes have completed their cycle, all tlie suction tubes 
15 return to their pick-tip positions. Subsequently, only the 
suction tube which has not positioned a component pick^^ up 
a component and positions it on the substrate. Tlie otric.-r 
stiction tubes then do not make a vertical stroke rz\:i'^iir 
pick-up and positioning. 
20 The substrate which is shown d ia gramma t i ca 1 ly in 

Figtire 1 has already been provided with c on\- en t i onal corijpo- 
nent s whose lead-outs are positioned in holes in the sub- 
strate. Obviously the method and tlte device in accoraance 
with the invention also enable components withotit conncc- 
25 tion Av-ires to be positioned in a similar manner on 
substrates without holes. 
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, A method of positioning electrical and/or 

electronic components on a substrate, in which a number 
of components is simultaneously transferred from a pick- 
up position to a mounting position in order to be position- 
ed on the substrate, characterized in that the components 
are presented at the pick-i.p position in a regular pattern 
viih a rocular pitch between components and are picked-up 
in tliis pattern, the picked-up components, prior to their 
positioning on the substrate, being displaced vith 
respect to one another and arranges in a modified pattern 
and ultimately being positioned on the substrate in the 
.•.edified pattern, which deviates from the regular pattern 
01 the components in the pick-up position and which corres- 
ponds to the desired pattern of the components on the 
s ub s t r a t e . 

A metliod as claimed in Claim 1 , characterized 
in that during tlieir transfer to the mounting positions 
the components are displaced over the equal distances 
along straight parallel paths in a first stage of movement 
and are subsequently displaced over different distances. 

A method as claimed in Claim 1 or 2, charac- 
terized in that in the second stage of movement the 
components are positioned independently of one another 
in a direction extending transversely of the transport 
direc tion . 

!4 . A metliod as claimed in any of Claims 1 to 3, 

characterized in that the components are presented in a 
line at the pick-up position pattern. 

r.^ A method as claimed in any of the preceding 

Claims, characterized in that a fixing medium is applied 
to all the components simultaneously on the paths of the 
first stage of movement of the roiiiponcnts 
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6. A substrate comprising electrical and/or 
electronic components positioned by means oT the rnetliod 
claimed in any oT Claims 1 to 5* 

7. A device for performing the method claimed in 
any of Claims 1 to 5» comprising a frame, a transfer 
mechanism with pick-ups, a drive mechanism and a carrier 
for a substrate, characterized in that the transJer 
mechanism comprises a number of transfer arms, eac;]i oi 
vhich comprises a pick-up, said transfer arms bcin^ ccrrpled 
to a common drive element, Vjeing slidablc vi ih respccr to 
one another in a common guide, being displaceable beiveen a 
pick-up position and a movmting posilion, and c o o per a t i n 
vith abutments whicli define the pick-up position and 

the mounting position of the individual transfer arms. 

8. A device as claimed in Claim 7» characterized in 
that the common guide is formed by a carriage which is 
coupled to the drive mechanism and in which the transfer 
arms are slidably supported. 

9^ Adevice as claimed in Claim 7 or S, characie- 

rized in that at least the abutments which define t he moun- 
ting posit ions of the transfer arms are provided on an 
excliangeabl e program plate which is common to a] 1 the 
transfer arms. 

10. A device as claimed in Claim 7, 8 or 9, 
characterized in tliat the abutments which define the plcj^- 
vip portions of the transfer arms are permanently arr:\::^cci 
on the frame with a regular pitcli. 

11, A device as claimed in Claim 9 oir 10, clia^-ac i e- 
rized in that the program plate comprises guides fo:^ ilie 
positioning ol' the transfer arms and the pick-ijp:^ in a 
direction extending transversely of t}ie direction of 
movement of the carriage. 

^2 A device as claimed in Claim 11, chara c t ei^i zed 

in that each guide connects an aim t men t on the progra::- pi a 
to a catcher element at tlie entry 5ide of tlie prograT:: }>laT 
the catcher elements being arranged with a regular pitcli. 
13- A device as claimed in any of Claims 7 '^0 12, 
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characterized in that each of the pick-ups on the transfer 
arms comprises a projection for cooperation vith the 
program plate. 

1 /+ , A device as claimed in any of Claims 9 to 13? 

cliarac t er ized in that each pick-up comprises a suction tube 
which is rotatably supported in a housing and which is 
cov.pled to a pinion meshing vith a rack which is cooperable 
\^it}i an aVjutmont on the prof^ram plarc for rotation of the 
suction t ub e . 

T =3 . A device as clsimed in any of Claims 7 to 1^, 

cluira c T or i z ed in rhat it comprises a mechanism for applying 
a faxini^^ ni<jdi5.iiri to ilie components, said mechanism compri- 
sing an clonf-jatc arm which comprises a number of stamps 
5;aid arm bein/: di pla ceabl e between a rest position in which 
the stamps car? pick up a quantity of fixing medium, and an 
operatiaif^ position in which the stamps can be brought into 
coniact with the lower sides of the picked-up components- 


20 


25 


30 


35 



I-IX-PHN 10113 


2/9 


0071 303 



2-12: - PHN 101 13 


0071303 

3/9 



3-E-PHN 10113 


4/9 


00 71303 



4-IK-PHN 10113 



5-ir-PHN 10113 




I 




